Altered effects of ethanol in NR2A(DeltaC/DeltaC) mice expressing C-terminally truncated NR2A subunit of NMDA receptor.
Phosphorylation of C-termini of receptor subunits is thought to play a significant role in modulation of N-methyl-D-aspartic acid (NMDA) receptor function. To investigate whether the C-terminus of the NR2A subunit is involved in determining the sensitivity of NMDA receptors to ethanol we compared the effects of ethanol in vitro on NMDA-mediated field excitatory postsynaptic potentials (fEPSPs) in the CA1 and dentate gyrus (DG) of adult male NR2A(DeltaC/DeltaC) mice lacking the C-terminus of NR2A subunit and in their parental strain C57Bl/6. We also tested the in vivo effects of a hypnotic dose of ethanol in C57Bl/6 and NR2A(DeltaC/DeltaC) mice and their F2 offspring. Ifenprodil (10 microM) was used to distinguish between the NR2A and NR2B components of NMDA fEPSPs. Ethanol (100 mM) in the presence of ifenprodil inhibited the CA1 NR2A-mediated component of NMDA fEPSPs two times more in NR2A(DeltaC/DeltaC) than in C57Bl/6. Ethanol inhibition of the CA1 NR2B-mediated component was five to seven times lower in NR2A(DeltaC/DeltaC) than in C57Bl/6. In the DG ethanol had similar effects in the two strains. In vivo administration of ethanol (4 g/kg) induced sedation of similar duration in both strains of mice. A second administration of ethanol 7 days after the initial injection revealed an increased ethanol sensitivity of NR2A(DeltaC/DeltaC) and F2(DeltaC/DeltaC) mice including a shortened time to loss of righting reflex and an increased sleep time. The sensitization of NR2A(DeltaC/DeltaC) mice to alcohol was not accompanied by an altered ethanol sensitivity of NMDA fEPSPs recorded in vitro. Our data are consistent with the inhibitory action of ethanol on NMDA receptors being mediated by a site other than the intracellular C-terminus of the NR2A subunit. The altered sensitivities to ethanol of both NR2A- and NR2B-mediated responses in the CA1 of NR2A(DeltaC/DeltaC) imply that NR2A- and NR2B subunit-containing NMDA receptors may be linked by a common target of ethanol.